Foreign direct investment (FDI) is an essential factor in the development of a country. This study aims to examine what factors influence foreign direct investment. By using the vector error correction model, the research shows that there is a long-term causality relationship between exchange rates and inflation with FDI. However, in the short term, there are no variables that affect FDI. Besides, the Granger causality test shows causality in the direction of GDP and FDI, while other variables do not have causality. This research has implications for policymakers to pay attention to macroeconomic variables in increasing the flow of foreign direct investment.
Introduction
Nowadays, the issue of foreign direct investment is beginning paid more attention, both at the national and international level. Many theoretical papers look at foreign direct investments (FDI)'s issues. Dunning (1988) , Magnier-Watanabe & Lemaire (2018) , and Li & Tanna (2019) developed primary research on FDI. Economists believe that FDI is an essential element of economic development in all countries, especially in developing ones. Some theories conclude that one of the essential factors of economic growth is a foreign direct investment (Li & Liu, 2005; Lamsiraroj & Ulubasoglu, 2015; Carbonell & Werner, 2018) . Some studies found the negative impact of FDI on economic growth (Weisskof, 1972; Susic et al., 2017) . Although, Alvarado et al. (2017) found there is no effect of FDI on economic growth in Latin America. Therefore, investment is a determinant factor for economic growth. According to most of the studies that investigated in the relationship between FDI and economic growth found that there is co-integration relationship run between these variables in the long run (Ghazali, 2010; Simionescu, 2016; Kueh & Yong, 2018; Wattanakul, 2018) .
Recently volatile exchange rates make international trade and investment decisions more difficult because volatility increases exchange rate risk. Exchange rate risk refers to the potential to lose money because of a change in the exchange rate. Several empirical studies have investigated the link between exchange rate and FDI inflows. Exchange rate volatility severely affects long-run production costs. Several empirical studies have analyzed the relationship between FDI and exchange rate changes in terms of both the level and volatility (Takagi & Shi, 2011; Sharifi-Renani & Mirfatah, 2012; Nishiyama, 2017) . Dorantes & Pozo (2001) shows that foreign direct investment decreased in response to increases in exchangerate uncertainty in the short run. Kiyota & Urata (2004) found that depreciate the currency of the host country attracted FDI, while the high volatility of the exchange rate discouraged FDI. Cambazoğlu & Güneş (2016) concludes that there is a co-integration relationship between the exchange rate level and FDI inflows in Turkey.
Concerning the impact of inflation on FDI, there is a few kinds of literature offer some distinctions on the level of inflation. Wint & Williams (2002) show that a stable economy will attract more FDI. Thus a low inflation environment is desired in countries that promote FDI as a source of capital flow. Additionally, inflation has been hypothesized to distort the tax system that would, in turn, discourage investors for the long run due to money illusion (Omankhanlen, 2011) . Furthermore, Bibi et al. (2014) show that there is a long-run relationship between the variables. The inflation rate is negatively related to economic growth. Besides that, the Foreign Direct Investment and trade are considered as a vital element to improve the influence of economic growth.
From the previous studies, it is showing that the debate on the exchange rate is not new for Turkey but expectedly intensify during the economic slowdown periods. However, there have been no studies identified yet which give empirical evidence on the causal relationships between all thus macroeconomic variables (exchange rate, inflation, and GDP) and FDI inflow in Turkey. In another hand, this research chooses Turkey because it has seen significant economic improvements in recent years, but it is still not utilizing its potential compared to other major developing economies.
This study aims to fill in this gap in the literature and may be useful for foreign investors and key decision-makers. Additionally, this study proceeds to answer two crucial questions: Firstly, does the Exchange Rate impact the FDI flows into Turkey? Secondly, what is the direction causality run between FDI, Exchange Rate, and Inflation, GDP in Turkey? The purpose of our study is to examine both the long-run relationship and direction of causality between FDI and Exchange rate, inflation and GDP in Turkey during the period 1974-2017. This paper will contribute significantly to the literature by using recent data on the relationship between macroeconomic variables (exchange rate, inflation, and GDP) and its impact on FDI inflow, in addition, the use of only one country, in this case, Turkey, the results of the study was able to elaborate upon issues that specifically relate to Turkey comprehensively.
Methods
The study employs secondary data [extracted from World Development Indicators (WDI) and International Country Risk Guide (ICRG), International Featured Standards (IFS), Federal Reserve Bank of St. Louis] for the period 1974-2017 of Turkey. The study based on the assumption that exchange rate and Inflation and GDP effect on FDI inflows in Turkey, for that we use simplified econometric model to apply regression analysis to examine the relationship between this macroeconomic variable, where the model is writing in a single equation time series setup; the model is as follows:
Where: FDI is Foreign Direct investment; REER is Real effective exchange rate; Inf is Inflation; GDP is Gross Domestic Product.
Several econometric methods are used to investigate the relationship between variables mentioned in equation (1). It can summarize as follow: First, we use the Augmented Dickey-Fuller test to examine the stationary of the variables. Second, to examine the co-integration between the variables, this research using the Johansen test. Next, this research using the VECM model to examine the long-run relationship between the variables. Finally, this research is using the Granger causality test to examine the directional relationship between the variables.
Result and Discussion
The unit root is an essential test to choose which model is appropriate for the study and to reach this goal, we have used the ADF test. If the variables in the regression model are not stationary, then it can be proved that the standard assumptions for asymptotic analysis will not be valid, the stationary test shows in Table 1 From Table 1 , the results reveal that all variables are non-stationary at two lags in the level. This result is because the computed absolute values of the tau statistics (|τ|) do not exceed the ADF (or MacKinnon) critical tau values, which led a study to fail (or not) to reject the null hypothesis (H0) that there is unit root or the time series is non-stationary. Table 2 also shows that all variables became stationary after the first difference as the computed absolute values of the tau statistics (|τ|) exceeded the ADF (or MacKinnon) critical tau values, which led a study to reject the null hypothesis (H0). This result as well, means that all variables are integrated of order one, [I (1)].
From Table 2 , the test reveals that there is co-integration and there is only one maximum rank of this co-integration it also means that there is one error model exist, and all the variables (FDI, REER, Inf, GDP) are co-integrated. This result suggests that there is one co-integration equation that requires the study to run a Vector Error Correction Model (VECM). Next step, this research is using VECM to examine the relationship among the variables. Table 3 presents the coefficients obtained through the VECM in the long-run relationship and shows that there is one co-integrated equation. The results presented in Table 3 confirm the long-run relationship between the variables used in this paper. The value of (C1) represents the error correction in the VECM, and there is a long-run relationship, the value of C1 must be negative, and its P-value must also be significant at 5% levels. Table 3 shows that the error correction coefficient is negative and statistically significant. This result confirms that there is long-run causality running from REER and Inf and GDP to FDI. The value of error correction coefficient approximately about -0.713880 indicates a rapid adjustment process, with almost the whole disequilibrium of the previous year's shock adjusting back to long-run equilibrium in the current year. Table  A , B, and C in the appendix shows that the value of R-squared is about 45.89%. This result means that the independent variables in the model can explain more than 45.89% of the variations from the model.
To check if there is short-run causality or not between variables we running Wald Test if P-value of Chi-square is greater than 5% we accept null hypotheses and vice versa. From the result in Table 4 , it can conclude that there is no Short-run causality from REER and Inf and GDP to FDI. Regarding the diagnostic of residuals, the test results presented in Appendices (Table A  & Table B ) showed that the model is well specified with 0.249 probability value of F-statistic. The result concludes that there is no serial correlation (with the Chi-squared value of the 0.153). Table C in the appendix also shows that there is no heteroskedasticity problem (Breusch-pagan, with a p-value of 0.022 Of Chi-squared).
The result in Table 5 shows that the Granger Causality test indicates a unidirectional relationship between GDP. This finding implies that GDP Granger causes FDI inflow in Turkey. This result is in line with Almfraji & Almsafir (2014) , Lamsiraroj & Ulubasoglu (2015) , Makiela & Ouattara (2018) that concludes the effect of FDI on growth. Foreign direct investment is associated with higher rates of economic growth (Feeny et al., 2014) . However, this result is different from Lamsiraroj (2016) that found a bi-directional relationship between FDI and economic growth. Encinas-Ferrer & Villegas-Zermeño (2015) also found that the FDI only a marginal influence in economic growth. Makiela & Ouattar (2018) show that the FDI affects growth via inputs accumulation but not the total factor productivity growth channel. Neto & Veiga (2013) also shows that the foreign direct investment affects growth through diffusion of technology and innovation.
However, there is no directional causality running from Exchange rate to FDI. This result is different with Kosteletou & Liargovas (2000) , and Phillips & Ahmadi-Esfahasi (2008) that find the causality runs from the real exchange rate to FDI. Weak host currencies and greater exchange rate volatility will discourage FDI flows (MacDermott, 2008) . There is also no directional causality from inflation to FDI inflows. This result is consistent with Alshamsi et al., (2015) , which not found the effect of inflation on FDI inflows. Mason & Vracheva (2017) states that inflation targeting has a positive impact on attracting FDI. Sayek (2009) suggest using investment-smoothing possibility from FDI to reduce the real negative effects of inflation. The results from this research do not deviate much from existing literature, the hypothesis of the existence of a co-integration relationship in the long run among variables is accepted similarly in the findings of Dorantes & Pozo (2001) , Bibi et al., (2014) , Simionescu (2016) , and Kueh & Yong (2018) . Besides that, the long-run causality relationship between REER, Inflation, and GDP towards FDI is consistent with the results of Amoah et al., (2015) . This study finds that no short-run causality relationship that runs from Exchange Rate, Inflation and GDP towards FDI in Turkey. Furthermore, the findings of the Granger causality test indicate a unidirectional causality running from GDP towards FDI inflows. This result is contrary to the finding of Bağci & Ergüven (2016) . The Granger causality test also indicated that there is no Granger causality among the rest of the variables; this finding agrees with the results of Amoah et al., (2015) .
Conclusion
The main aim of this study was to examine the impact of Exchange Rate, inflation and GDP on FDI inflows in Turkey between the period of 1974 -2017 by using the econometric analysis such as ADF test, Johansen Co-integration test, Vector Error Correction Method (VECM) and Granger Causality test to derive the long-run and short-run relationships among the variables. This study revealed a long-run causality relationship from REER and Inflation and GDP towards FDI. This study finds that no short-run causality relationship that runs from Exchange Rate and Inflation and GDP towards FDI short. Furthermore, the Granger causality test indicates a unidirectional causality running from GDP towards FDI inflows. There is no Granger causality among the rest of the variables.
